Abstract. In this paper, the problem of stability analysis of uncertain distributed time-delay systems is investigated. Systems with norm-bounded parameter uncertainties are considered. By taking suitable Lyapunov-Krasovskii functional and free weighting matrices, a delay-dependent sufficient condition is derived in terms of linear matrix inequality (LMI). The condition obtained in this paper can be tested numerically very efficiently using interior point algorithms.
Introduction
Over the past decades, time-delay systems have been extensively studied because of their important applications. It is well known that time-delay frequently occurs and is a major source of instability and poor performance. Therefore, much effort has been invested in the analysis of time-delay systems [1] [2] [3] [4] [5] . As is well known now, stability is one of the main properties of uncertain distributed time-delay systems. On the other hand, it has been recognized that the time delay often occurs in distributed systems, and may cause oscillation and instability. Thus, the problem of stability analysis for uncertain distributed time-delay systems has become a topic of great theoretic and practical importance in the literature.
The existing stability conditions can be classified into two types: delay-dependent stability conditions and delay-independent stability conditions. Generally speaking, delay-dependent stability conditions are less conservative than delay-independent ones, when the size of time delay is small. However, few results have been investigated to the problem of stability for uncertain distributed time-delay systems, which exists room for further study.
In this paper, the problem of delay-dependent stability criterion for uncertain distributed time-delay systems is considered. By choosing suitable Lyapunov-Krasovskii functional and using free weighting matrices, new delay-dependent stability criterion is derived to guarantee the stability of the uncertain distributed time-delay systems. The obtained criterion is in terms of LMI, which can be solved efficiently by using the Matlab Toolbox.
Problem statement
Consider the following uncertain distributed system with time-varying delay 
where h and d are constants.
In the following, we will develop stability criterion for the system described by (1) . The following lemma is useful in driving the criterion. Lemma 1(Schur complement) Given constant symmetric matrices , such that the integrations concerned are well defined, the following inequality holds:
, if and only if for some
Main result
In this section, we will investigate the stability condition for system (1). 
Proof. Construct a Lyapunov
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Applying lemma 2 to the last two integral terms in (2) and after simple manipulations, we have
For any matrices
with appropriate dimensions, the following equation is true
Hence, according to (2)- (5), we can obtain
Notice that by applying Schur Complement and lemma 3, 
Conclusions
This paper is concerned with robust stability analysis for distributed time-delay systems with norm-bounded time-varying parameter uncertainties. Applying Lyapunov-Krasovskii functional and free weighting matrices, a new robust stability analysis criterion has been given in terms of LMI, which is dependent on the size of the time delay and can be easily verified by Matlab LMI toolbox.
